Eigure IA 



No. 


Kinase-Subclass 


Family 


Sub 


Protein 


aD sequence 


1 


Serine/Threonine 


RAF. 




c-Raf 


TQWCEGSSLYKHLHVQETK 
F 


2 


Serine/Threonine 


RAF 




Araf 


TQ WCEGS SL YHHLHVADTR 
F 


3 


Serine/Threonine 


RAF 




Braf 


TQ WCEGS SL YHHLHHETKF 


4 


Serine/Threonine 


CAPK 




cAPKa 


MEYVPGGEMFSHLRRIGRF 


4 


Serine/Threonine 


CAPK 




cAPKb 


MEYVPGGEMFSHLRRIGRF 


5 


Serine/Threonine 


CAPK 




cAPKg 


MEYVPGGEMFSRLQRVGRF 


6 


Serine/Threonine 


PKC 




PKCa 


MEYVNGGDLMYHIQQVGK 
F 


7 


Serine/Threonine 


PKC 




PKCb 


MEYVNGGDLMYHIQQVGR 
F 


8 


Serine/Threonine 


PKC 




PKCg 


MEYVTGGDLMYHIQQLGKF 


9 


Serine/Threonine 


PKC 




PKCd 


MEFLNGGDLMFfflQDKGRF 


10 


Serine/Threonine 


PKC 




PKCe 


MEYVNGGDLMFQIQRSRKF 


11 


Serine/Threonine 


PKC 




PKCet 


MEFVNGGDLMFfflQKSRRF 


12 


Serine/Threonine 


PKC 




PKCth 


MEYLNGGDLMYfflQSCHKF 



Figure W 



13 


Serine/Threonine 


Akt/PKB 




Aktl/Raca 


MEYANGGELFFHLSRERVF 


13 


Serine/Threonine 


Akt/PKB 




Akt2/Racb 


MEYANGGELFFHLSRERVF 


14 


Serine/Threonine 


GSK3 




GSK3a j 


LEYVPETVYRVARHFTKAK 

Ln 


15 


Serine/Threonine 


GSK3 




GSK3b 


LD YVPETVYRV ARHY SRAK 
QTL 


16 


Serine/Threonine 


CKII 




CKIIa 


FEHVNNTDFKQLYQTL 


17 


Serine/Threonine 


CKn 




CKIIa' 


FEYINNTDFKQLYQIL 


18 


Serine/Threonine 


bARKl,2 




bARKl 


LDLMNGGDLHYHLSQHGV 
F 


18 


Serine/Threonine 


bARKl,2 




bARK2 


LDLMNGGDLHYHLSQHGV 
F 


19 


Serine/Threonine 


GRK1 




GRK1 


MTIMNGGDIRYHrYNVDED 
NPGF 


20 


Serine/Threonine 


GRK4 




GRK4 


LTIMNGGDLKFfflYNLGNPG 
F 


21 


Serine/Threonine 


GRK5 




GRK5 


LTIMNGGDLKFHIYNMGNP 
GF 


22 


Serine/Threonine 


GRK6 




GRK6 


LTLMNGGDLKFfflYHMGQA 
GF 
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23 


Serine/Threonine 


CaMK ! 




CaMK I 


MQLVSGGELFDPJVEKGGY 


24 


Serine/Threonine 


CaMK 




CaMKIIa 


FDLVTGGELFEDIVAREYY 


24 


Serine/Threonine 


CaMK 




CaMK lib 


FDLVTGGELFEDIVAREYY 


24 


Serine/Threonine 


CaMK 




CaMKIIg 


FDLVTGGELFEDIVAREYY 


24 


Serine/Threonine 


CaMK 




CaMK nd 


FDLVTGGELFEDIVAREYY 


25 


Serine/Threonine 


POLO 




Plk 


LELCRRRSLLELHKRRKAL 


26 


Serine/Threonine 


POLO 




Plxl 


LELCRRRSLLELHKRRKAV 


27 


Serine/Threonine 


POLO 




polo 


LELCKKRSMMELHKRRKSI 


28 


Serine/Threonine 


POLO 




SNK 


LEYCSRRSMAfflLKARKVL 


29 


Serine/Threonine 


POLO 




CDC5 


LEICPNGSLMELLKRRKVL 


30 


S.erine/Threonine 


POLO 




Sak 


LEMCHNGEMNRYLKNRVK 
PF 


31 


Serine/Threonine 


POLO 




Prk 


LELCSRKSLAfflWKARHTL 



A I 
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31 


Serine/Threonine 


POLO 




Fnk 


LELC SRKSL AHI WKARHTL 


32 


Serine/Threonine 


POLO 




Plol 


LELCEHKSLMELLRKRKQL 


33 


Serine/Threonine 


MARK/p 
78 




MARK1 


ME Y AS GGEVFD YL V AHGR 
M 


33 


Serine/Threonine 


MARK/p 
78 




MARK2 


MEYASGGEVFDYLVAHGR 
M 


34 


Serine/Threonine 


MARK/p 
78 




P78 


MEYASGGKVFDYLVAHGR 
M 


35 


Serine/Threonine 


CDK 




CDK2 


FEFLHQDLKKFMDASALTGI 


36 


Serine/Threonine 


CDK 




CDK4 


FEHVDQDLRTYLDKAPPPG 
L 


37 


Serine/Threonine 


CDK 




CDK6 


FEHVDQDLTTYLDKVPEPG 
V 


38 


Tyrosine 


SRC 




c-Src 


TEYMSKGSLLDFLKGETGK 
YL 


39 


Tyrosine 


SRC 




c-Yes 


TEFMSKGSLLDFLKEGDGK 
YL 


40 


Tyrosine 


SRC 




Fyn 


TEYMNKGSLLDFLKDGEGR 
AL 


41 


Tyrosine 


SRC 




c-Fgr 


TEFMCHGSLLDFLKNPEGQ 
DL 



Figure Iff 



42 


Tyrosine 


LYN/HC 
K 




Lyn 


TEYMAKGSLLDFLKSDEGG 
KV 


43 


Tyrosine 


LYN/HC 
K 




Hck 


TEFMAKGSLLDFLKSDEGS 
KQ 


44 


Tyrosine 


LCK 




Lck 


TEYMENGSLVDFLKTPSGIK 
L 


45 


Tyrosine 


CSK 




Csk 


TEYMAKGSLVDYLRSRGRS 
VL 


46 


Tyrosine 


CSK 




Matk 


MEHVSKGNLVNFLRTRGRA 


47 


Tyrosine 


FAK 




Fak 


MELCTLGELRSFLQVRKYSL 


48 


Tyrosine 


ABL 




c-Abl 


TEFMTYGNLLDYLRECNRQ 
EV 


49 


Tyrosine 


ENDOTH 
ELIAL 


Tie/Tek 


Tie 


IEYAPYGNLLDFLRKSRVLE 
TDPAFAREHGTASTL 


50 


Tyrosine 


ENDOTH 
ELIAL 


Tie/Tek 


Tek 


IEYAPHGNLLDFLRKSRVLE 
TDPAF AIANSTASTL 


51 


Tyrosine 


ENDOTH 
ELIAL . 


FGFR 


Fig 


VEYASKGNLREYLQARRPP 
GLEYCYNPSHNPEEQL 


52 


Tyrosine 


ENDOTH 
ELIAL 


FGFR 


Bek 


VEYASKGNLREYLRARRPP 
GMEYSYDINRVPEEQM 


53 


Tyrosine 


ENDOTH 
ELIAL 


FGFR 


FGFR-3 


VEYAAKGNLREFLRARRPP 
GLDYSFDTCKPPEEQL 



Figure IF 



54 


Tyrosine 


ENDOTH 
ELIAL 


FGFR 


FGFR-4 


VECAAKGNLREFLRARRPP 
GPDLSPDGPRSSEGPL 


55 


Tyrosine 


ENDOTH 
ELIAL 


PDGFR 


PDGFR-a 


TEYCFYGDLVNYLHKNRDS 

FLSHHPEKPKKELDIFGLNP 

A 


56 


Tyrosine 


ENDOTH 
ELIAL 


PDGFR 


PDGFR-b 


TE YCR YGDL VD YLHRNKHT 
FLQHHSDKRRPPSAELYSNA 

T 
Lv 


57 


Tyrosine 


ENDOTH 
ELIAL 


Flt/Flk 


Fltl 


VEYCKYGNLSNYLKSKRDL 
FFLNKDAALHMEPKKEKME 


58 


Tyrosine 


ENDOTH 
ELIAL 


Fit/Flk 


FK4 


VEFCKYGNLSNFLRAKRDA 
FSPCAEKSPEQRGRFRAMV 


59 


Tyrosine 


ENDOTH 
ELIAL 


FlWFlk 


Flkl 


VEFSKFGNLSTYLRGKRNEF 
VPYKSKGARFRQGKDYVGE 

T 


60 


Tyrosine 


HGFR 




c-Met 


LPYMKHGDLRNFIRNETHN 
P 


61 


Tyrosine 


HGFR 




c-Sea 


LPYMRHGDLRHFIRAQERSP 


62 


Tyrosine 


HGFR 




Ron 


LPYMCHGDLLQFIRSPQRNP 


63 


Tyrosine 


EGFR 




EGFR 


TQLMPFGCLLDYVREHKDN 
I 


64 


Tyrosine 


EGFR 




ErbB2 


TQLMPYGCLLDHVRENRGR 
L 


65 


Tyrosine 


EGFR 




ErbB3 


TQYLPLGSLLDHVRQHRGA 
L 



- 1 
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66 


Tyrosine 


EGFR 




ErbB4 


TQLMPHGCLLEYVHEHKDN 


67 


Tyrosine 


RET 




Ret 


VEYAKYGSLRGFLRESRKV 

GPGYLGSGGSRNSSSLDHPD 

ERAL 


68 


Tyrosine 


TRK- 
NGFR 




Trk- 
NGFR 


FEYMRHGDLNRFLRSHGPD 
AKLLAGGEDVAPGPL 


69 


Tyrosine 


TRK- 
NGFR 




TrkB 


FEYMKHGDLNKFLRAHGPD 
AVLMAEGNPPTEL 


70 


Tyrosine 


TRK- 
NGFR 




TrkC 


FEYMKHGDLNKFLRAHGPD 
AMJLVDGQPRQAKGEL 


71 


Tyrosine 


SYK/ZA 
P70 




Syk 


MEMAELGPLNKYLQQNRH 
V 


72 


Tyrosine 


SYK/ZA 
P70 




Zap70 


MEMAGGGPLHKFLVGKRE 
EI 


73 


Tyrosine 


TYK/JA 
K 




Jakl 


MEFLPSGSLKEYLPKNKNKI 


74 


Tyrosine 


TYK/JA 
K 




Jak2 


MEYLPYGSLRDYLQKHKER 

I . 


75 


Tyrosine 


TYK/JA 
K 




Jak3 


MEYLPSGCLRDFLQRHRAR 
L 


76 


Tyrosine 


TYK/JA 
K 




Tyk2 


MEYVPLGSLRDYLPRHSI 


77 


Serine/Threonine 


IAK 




Iakl 


LEYAPLGTVYRELQKLSKF 



) 

Figure 1H 



78 


Serine/Threonine 


CHK 




Chkl 


LEYCSGGELFDRIEPDIGM 


79 


Serine/Threonine 


IKK 




IKK-1 


MEYCSGGDLRKLLNKPENC 
CGL 


80 


Serine/Threonine 


IKK 




KK-2 ; 


MEYCQGGDLRKYLNQFEN i 
CCGL 


81 


Serine/Threonine 


DAPK 




DAPK 


LELVAGGELFDFLAEKESL 


82 


Tyrosine 


IRK 




IRK 


MELMAHGDLKSYLRSLRPE 
AENNPGRPPPTL 


83 


Serine/Threonine 


Activin/T 
GFbR 


TGFbR 


TGFbPJI 


TAFHAKGNLQEYLTRHVI 


84 


Serine/Threonine 


Activin/T 
GFbR 


ACTR 


ACTRIIA 


TAFHEKGSLSDFLKANW 


85 


Serine/Threonine 


Activin/T 
GFbR 


ACTR 


ACTRUB 


TAFHDKGSLTDYLKGNH 


86 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK1 


THYHEHGSLYDFLQRQTL 


87 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK2 


THYHEMGSLYDYLQLTTL 


88 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK3 


TDYHENGSLYDFEKCATL 


89 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK4 


SDYHEHGSLFDYLNRYTV 



Figure II 



89 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK5 


SDYHEHGSLFDYLNRYTV 


90 


Serine/Threonine 


Activin/T 
GFbR 


ALK 


ALK6 


TDYHENGSLYDYLKSTTL 


91 


Tyrosine 


DDR 




DDR1 


TDYMENGDLNQFLSAHQL 


92 


Tyrosine 


DDR 




DDR2 


TEYMENGDLNQFLSRHEP 


93 


Serine/Threonine 


ILK 




ELK 


THWMPYGSLYNVLHEGTNF 
W 


94 


Tyrosine 


MAPK 




JNK 


MELMDANLCQV1QMEL 



Figure 2A 



Protein Kinase 

c-Raf TQWCEGS S LYKHLH I ETKF 
Araf SNF SDATT.I FH I VDSRW 

Braf Y * MWR MM* Y 

V V L 



cAPKa MEYVPGGEMF SHL 
cAPKb I QFLNAADLMFRI 
cAPKg L 
V 



R R I G R F 
Q H V R KW 



D WA T 
N I S 
* M Q 
G 



IWYQMSQEHVY 
V YWKVKD L K I 
I TN NKK A L 



L 
V 



T S S 
N C 
EM 
T D 
* R 
T 



M 



PKCa 

PKCb 

PKCg 

PKCd 

PKCe 

PKCet 

PKCth 



M E Y V N G GDLMFHI QQVGKF 
I DFLTAAE I I YQLNDLRRW 
L*WIQ * MLWNM RKH Y 
V MS VV VKSK 

S C A 
N I 
E M 
T R 
* T 



Aktl/Raca MEYANGGELFFHLSRERVF 
Akt2/Racb 
DmRAC 



I Q F V Q A A D I WW 
L D W I * M Y Y 

V N L V 
* M 
G 



I T H D K I W 
M K * L Y 
V M 



GSK3a 

GSK3b 

Sgg/zw3 

ASK-a 

ASK-g 



L E Y V 
I D F I 
M * WL 
V M 



ETVYRVARHYTKAKQ I I 
DS IHKI I KQF SRTNLTL 



L F 
MW 



L V 
ML 
M 
G 



N WA 
N 

Q 

G 



L R N RM 
S Q I L V 
I MM 
M V V 
V S 
G K 



CKIIa F E H V N N 
CK Ha' W D Y I Q Q 
Y * F L 
WM 



TDFKQLYQTL 
SEWRNIFNI I 
* Y MW S M 
V M V 
V 
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bARKl 

bARK2 

GRK1 

GRK4 

GRK5 

GRK6 



L D 
M T 



I 

V 



L MN G 
I I Q A 
M L 
V V 



D L H Y H 
EIRF 
* MKW 
V 



L S Q H G 
I YN V D 
MT H L E 
V F MA 
W I * 



V F N P G F 

E D G F AW 

N P Q W Y 

Q A A Y 

I W 

L Y 

M E 

D G 
* * 



CaMKI 

CaMKHa 

CaMKIIb 

CaMKIIg 

CaMKHd 



MQLVSGGELFDRI VEKGGY 
FDI I TAAD IWEDL I ARE YF 
WNML *MY * KMLD DFW 

YEVM V EVMG AW 

I * * * * A 

L 
V 



Plk 


LELCRRRS 


LLELHK 


RR K A L F 


Plxl 


I D I 


S K K G E MM A I L R 


A 


H S V W 


Polo 


M * Y 


S N K D 


I N R Y W 


N 


V V I Y 


SNK 


V M 


PHATVAHMI 


K 


R K P 


CDC5 


V 


HQ * 


I D VM 


Q 


I TM 


Sak 


F 


E 


V K F V 


G 


L Q 


Prk 


W 


T 


Q G W F 




MT 


Fnk 




D 


G * Y 




I 


Plol 




* 






L 



M 
R 
N 
G 



P78 MEYASGGEVFDYLVAHGRM 

MARK1 LDFGTAAKIWEFIIG A K I 

MARK2 I * W D L Y * WM L L 

Pari V RM VM V 



CDK2 F E F L H Q D 
CDK4 W D H V D N E 
CDK6 Y * W I E * 
YM * 



LKKFMDAVALTG I 
IRTYLEKSPPPAL 
M T RW I * R A G E S V 
V S S V G I I M 
L M 
M V 
T D 



Figure ?C 



c-Src 

c-Yes 

Fyn 

c-Fgr 

Lyn 

Hck 

Lck 

Csk 

Matk 



TEFMSKGS LLDFLKGETGKYL 
MDYVNHAN I VNYI REGSRRAV 



S ■ 
I 
L 
V 



H I C N 
W L A R 

E Q 

T 

Q 
D 

G 
# 



TM I E WM 
QVMQ V 



D P D K Q D Q 
N D E A G K I 



S R G 

T K A 

Q A * 

A * 
* 



S VM 

I L N 

A F 

NW 

T E 

L R 

M I 

VM 

G 
* 



Fak 



c-Abl 



Tie 
Tek 

PDGFR-b 

PDGFR-a 

Fltl 

Flt4 

Flkl 



MELCTLGELRS FLQ.VRKYS L 
IDI SS IADIKTWINIKRFTI 
L * M M * M YML WM 
V V V V V M V 

TE FMTYGNL LDYLRECNRQEV 
SDWISFAQI I EF I KDSQKND I 
* Y L W MM * WM * * L 

V V V V M 

I EYAPYGNLLDFLRKSRVLETDPAFAREHGT 
TDFCRHAD I VNYI HRNKHTFLQHHSD I ANSP 



V*WSFF QMSTWMKSK 

L TKW EVIE V AT 

M GW * M Q GQ 

S Y T S T R 



Tie 


S 


T L Y S N A L 


Tek 


A 


E F G L 


EPA 


PDGFR-b 


D 


I E KM V E G 


PDGFR-a 


K 


K R A V G D I 


Fltl 


R 


F D F T Q GM 


Flt4 


G 


S I W I 


D * V 


Flkl 


T 


D MR 


I 




E 


L V 


L 




* 


MW 


M 






V Y 


A 






R K 


* 






W * 








Y 





DSDF SNKPEKRRPE 
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L I * I E Q WGGDQQD 



MM 

E V 

QD 

* G 
* 



MN F 
W T W 
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* 
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VM 
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Figure 2D 



Fig 
Bek 
FGFR-3 
FGFR-4 



Fig 
Bek 
FGFR-3 
FGFR-4 
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S 
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EGFR 
ErbB2 
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Ret 



Ret 
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T N D 
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* 



A Q V 
* K 
G 



VEYAKYGSLRGFLRESRKVGPGYLGS G G S R N 
I DFGRFAT I KAWI KDTKR I A AF I ATAATKQ 
L ♦ W W M YM* L WM 

M V V M V 



S S L D H P 
T T I E 

M * 

V 



D E R A L 
E D K G I 
* * M 
V 




) 



Figure 2F, 

Syk MEMAELGPLNKYLQQNRHV I 
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* L V 
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Jakl 
Jak2 
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MEFLP SGSLKEYLPKNKNKI 
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Figure 3A 
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Peptide N-termmal C-teiminal 
Aktl/Raca 

95 K014D001 Myristyl- GMEYANGGELF F HLSRERVF -NH2 
ALKi 

96K048D101 Myristyl- GTHYHE HGSLYDF LQRQTL -NH2 
Braf 

97K003D001 Acetyl-' K.KKKKK GGS S L YHHLHI I ETKF -NH2 

98K003D101 Myristyl- GTQWS E GSSL YHHLHI I ETKF -NH2 
c-Abl 

N 99 K061D101 Myristyl- GTEF MT YGNLL DYLRECNRQEV -NH2 

H 100K073D101 Myristyl- GL PYMKHGDLRNF I RNETHNP -NH2 



c-Raf 

101 K001D101 Myristyl- GTQWSEGSSLYKHLHVQETKF . -NH2 

102K001D001 Acetyl- S S LYKHLHVQEITKF -NH2 

%® 

■5 c-Sea 
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Figure 4 



MODULATION OF TH1/TH2 DIFFERENTIATION 
BY A JAK-DERIVED PEPTIDE 




